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electro-migration in a multiplayer wiring substrate. SOLUTION: Insulation layers 12, 13 are formed 
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Thereafter, above process is repeated until the necessary number of layers of wiring can be 
attained. 



Data supplied from the espacenet database — Woridwide 



Also published as: 
□ JP3790063 (82) 



1 



Abridged Translation of JP-2000/261141 
(Jpn. Patent Laid-open 2000-261141) 

Laid-open date: Sep. 22, 2000 

Application Number: Hei-11-60115 (filing date: March 8, 1999) 
Applicant: SHINKO ELECTRIC IND CO + (Jpn. Nagano) 

1. Title of Invention 

MULTILAYER WIRING SUBSTRATE AND MANUFACTURE 
THEREOF AND SEMICONDUCTOR DEVICE 

3. Detailed Explanation of Invention 
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[0009] 

[Problem(s) to be Solved by the Invention] 

— ^Please see the appended Abstract translated into English. 

[0014] 

[Embodiment of the Invention] Now the build up multilayer wiring board 
concerning one embodiment of this invention is explained below, referring 
to Fig. 1-3 showing the manufacturing process. First, at the first process 
(see Fig.1 (a)), the insulating layers 12 and 13 of two-layer structure are 
respectively formed on the copper (Cu) wiring 11 patterned on both sides 
of the core base (core substrate 10) used as the base of a wiring board. 
That is, the insulating layer 12 containing a nonwoven fabric and having a 
thickness of about 25 micrometers is formed on Cu wiring 11 on the core 
substrate 10, and also the thermosetting insulating layer 13 having a 
thickness of about 30 micrometers is formed on it. 

[0015] The sectional structure of only one side of the core substrate 10 is 
shown in the examples for simplification. The material of the upper 
thermosetting insulating layer 13 is for example an epoxy resin, phenol 
resin, etc. which has the character that it is hardened by crosslinking 
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reaction when heated at a next process and is stabilized thermally. On 
the other hand it is preferable that the lower layer insulating layer 12 
containing the nonwoven fabric consists of a material with a lower 
dielectric constant and further the thickness can be controlled stably. 
For this reason, a liquid crystal polymer and an aramid fiber etc. are used 
as the nonwoven fabric, and an epoxy resin and polyimide resin, etc. are 
used as the insulating layer. 

[0016] The core substrate 10 constitutes the insulating layer and 
constitutes the core layer (the 1st layer) of the build up multilayer wiring 
board together with Cu wiring 11 (conductor layer) formed on it. The 
material of the core substrate 10 is preferably a glass epoxy resin, glass 
BT (bismaleimide triazine) resin, etc. for example. The core layer may 
be produced by performing a resist application and etching, etc. to the 
copper-clad resin boards (glass epoxy resin compound board etc.) on 
which a copper foil is stuck and by forming the copper (Cu) wiring pattern. 

[0017] At the following process (see Fig.1 (b)), the resin layer (dry film) 
which is used as a positive type resist and which can be exfoliated is 
formed on the thermosetting insulating layer 13, and furthermore the dry 
film is patterned so that the shape of wiring of the second layer may be 
formed using a mask (not shown), and the exposure and the development 
by an alkali solution are performed. In this way the dry film 14 
patterned in the shape of wiring of the second layer is formed on the 
thermosetting insulating layer 13. Thus, the thickness of the formed dry 
film 14 specifies the thickness of wiring of the second layer, and is about 
25 micrometers in this embodiment. 

[0018] At the following process (see Fig.1 (c)) so as not to destroy the 
patterned dry film 14 (that is, the shape of the dry film 14, etc. are kept 
remained), and so as not to destroy Cu wiring 11 on the core substrate 10, 
both sides of the substrate are pressed with the press board 15. On the 
other hand the thermosetting insulating layer 13 is melt by applying the 
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heat and the dry film 14 is embed into this insulating layer 13 and the 
insulating layer 13 is stiffened. 

[0019] At the following process (see Fig. 2 (a)), the dry film 14 (see Fig.1 
(c)) is exfoliated and removed using a weak alkaline drug solution (for 
example, solution of sodium hydroxide (NaOH)). The recess 16 is 
formed in the portion (shown with a dashed line) in which the dry film 14 
was formed on the thermosetting insulating layer 13. This recess 16 
has the same thickness as the thickness of the dry film 14, i.e., the 
thickness of wiring of the second layer. 

[0020] At the following process (see Fig. 2 (b)), the via hole 17 with about 
35 micrometers in diameter is formed on the thermosetting insulating layer 
13 and the insulating layer 12 in the portion corresponding to the position 
of Cu wiring 11 on the core substrate 10 in the recess 16, by means of 
hole drilling process by laser. As the laser, an YAG laser, excimer laser, 
or C02 laser is used. 

[0021] Then, the process (deburring, desmearing, etc.) for removing a 
piece of resin, dirt, etc. which were produced by the hole drilling process 
is performed. At the following process (see Fig. 2 (c)), by electrolysis 
panel plating or vacuum evaporation, copper (Cu) plating film or vacuum 
evaporation film is formed on the whole substrate face so that the via hole 
17 and the recess 16 are embedded. Therefore the interlayer 
connection part (conduction portion of the via hole) 18 and the wiring part 
19 of the second layer are formed. However ... the concavo-convex 
portion remains in the substrate face as shown in Fig. 2 (c). 

[0022] At the following process (see Fig. 3 (a)), the concavo-convex 
portion of the substrate face are ground by mechanical polishing and 
flattened. 20 shows the fine abrasive grain used for polishing.... At 
the following process (see Fig. 3 (b)), a leveling (removal of the surface 
portion of the metal membrane) is performed by wet etching until the 
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wiring part 19 of the second layer Is exposed. The dashed line 
expresses the portion which was removed by etching. In this stage the 
Cu wiring 21 of the second layer was finally formed. 

[0023] At the last process (see Fig. 3 (c)), as shown in Fig.1 (a), the 
insulating layers (the insulating layer 22 containing the nonwoven fabric 
and the thermosetting insulating layer 23) of the 3rd layer are formed on 
the Cu wiring 21 (conductor layer) of the second layer. And the same 
processes as shown in Fig.1 (b) - Fig. 3 (b) are repeated. And those 
processes are suitably repeated until a required number of layers are 
formed and the insulating layer and conductor layer (Cu wiring) including 
the via hole are accumulated alternately. 

[0024] As explained above, according to the manufacturing method of the 
build up multilayer wiring board concerning this embodiment, when 
forming wiring in each layer (except for the core layer), without performing 
the etching process which is used in the subtractive process or the 
nonelectrolytic plating which is used in the semiadditive process or the 
fully-additive process, the wiring can be embed into the insulating layer by 
the electrolysis panel plating or the vacuum evaporation. Thus the 
conventional problems (side etching, a wiring jump, electromigration, etc.) 

in the conventional pattern formation method can be solved. 

^ >z< >zc ^ ^y, >^ 

^ ^ ^ 

4. Brief Explanation of Drawings 

Fig.1 is a sectional view showing the manufacturing process (1st) of the 
build up multilayer wiring board concerning one embodiment of this 
invention. Fig. 2 is a sectional view showing the manufacturing process 
(2nd) following the manufacturing process of Fig.1, Fig. 3 is a sectional 
view showing the manufacturing process (3rd) following the manufacturing 
process of Fig. 2, and Fig. 4 is a sectional view showing an example of the 
application of the build up multilayer wiring board concerning one 
embodiment of this invention. 



10. ..Core substrate (core base used as the base of a wiring board), 11, 
19, 21, 24... Cu wiring (conductor layer), 12, 22... Insulating layer 
containing a nonwoven fabric, 13, 23. ..Thermosetting insulating layer, 
14... Dry film, 16... Recess, 17. ..Via hole, 18...lnterlayer 
connection part (conduction portion of a via hole), 30... Pin, 
31. ..Semiconductor chip. 32... Solder bump, 33... Underfill agent, 
34... Solder resist layer, 35... Solder 
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